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DUPLICATE 



MOBILE COWMUNICMiONS .NETWORK 

The present invention relates to a mobile communications 
network and in particular to the operation of and the user 
5 interface for mobile terminals for use with a mobile 
communications network* 



One of the growth areas for mobile network operators and 
content providers is the provision of ringtones, wallpaper* 
10 and other multimedia content for mobile telephones and 
terminals- There is a tension between the needs of mobile 
network operators and terminal manufacturers to retain 
control over some aspects of the terminal ueor interfaces for 
branding purposes and the needs of users to customise and 
15 modify the appearance of their terminals to suit their own 
needs- the sophisticated software required to provide the 
desired flexibility and customisation is also in tension with 
the limited processing power and data storage capacity of 
typical mobile terminals. The present invention seeks to 
2D mitigate these problems. 

According to an aspect of the present invention there is 
provided a method of compiling a user interface for a 
computing device, the method comprising the steps of; 

25 identifying one or more resource identifiers in the code 
comprising the user interface; generating a series of strings 
comprising one or more characters; and replacing the or each 
resource identifiers with a unique string. The or each 
string may contain numerical and/or alphanumerical 

30 characters, The series of strings m**y comprise a series of 
consecutive numbers or alphanumerical combinations- In an 
alternative embodiment, the strings may be assigned randomly. 
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In a further embodiment, the nutribers or alphanumerical 
combinations may be aligned to reflect the relationship of 
the resources within a hierarchically file system, 



5 JAacprding to an aspect of the present invention, there ia 
provided a method of generating a user interface for a 
terminal, the method comprising the steps of: generating a 
plurality of sets of user interface elements; ordering each 
of the plurality of sets of user interface elements into a 

10 hierarchical relationship; and rendering the user interface 
based on the contents of the plurality of sets of user 
interface elements wherein if more than one sat of user 
interface elements comprises the same user interface element, 
the user interface element from the set having the highest 

15 position within the hierarchical relationship is selected for 
rendering . 

According to an aspect of the present invention, there is 
provided a method of generating a user interface, the method 

20 comprising the step of: creating a container, the container 
comprising s code for a user interface; one or more content 
resources for use in the user interface; and metadata 
relating to the content resources/ the code content resources 
and metadata being stored as objects within the container, 

2fi The content resources metadata may be updateable in order to 
allow changes to be made. The method may comprise the 
further step of exporting the container to a content 
publishing component that processes the container contents 
into a format for transmission to a terminal. 

Alternatively, the metadata relating to the content resources 
may relate to one or more hierarchical classifications, the 
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hierarchical classification (s) relating to the capabilities 
of a terminal that may receive the content resources. 

5 According to an aspect of the present invention, there is 
provided a container file, the container file comprising : 
cads for a user interface; one or more content resources for 
use in the user interface; and metadata relating to the 
content resources, the code content resources and metadata 
10 being stored a0 serialised object* within the container* The 
metadata may comprise data determining access to the code 
and/or the content resources to prevent unauthorised access » 

According to a further aspect of the present invention, there 
15 is provided a method of displaying a subset from a plurality 
of user interface elements, the method comprising the steps 
of; determining the number o£ UI elements that can be 
displayed; selecting a subset comprising that number of ui 
elements from the plurality of TJX elements for display? 
20 displaying the subset of UI elements within the UI? updating 
the contents of the subset in response to a user interaction/ 
and updating the display in accordance with the updated 
contents of the subset. 

25 According to a yet further aspect of the present invention 
there is provided a method of displaying a content element 
selected from a plurality of content elements on a remote 
terminal, the method comprising the steps of selecting a 
variable associated with one of the plurality of content 

30 element*; generating a location identifier that comprise* a 
component that is uniquely associated with the selected 
variable; transmitting the location identifier to the server, 
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the eerier, in response, transmitting the content element 
identified by the location identifier to the mobile terminal. 

The invention will now be described by way of illustration 
only and with respect to the accompanying drawings, in which 



Figure 1 shows a schematic depiction of a system 
incorporating the present invention; 

Figure 2 depicts in greater detail the structure and 
operation of server 100; 
Figures 3a & 3b show a schematic depiction of how the 
trig resources may be renamed ; 

Figure 4 shows a schematic depiction of the software 400 
for the mobile terminals 300; 
15 Figure 5 shows a schematic depiction of the content 

toolset 200; and 

Figure s shows a schematic depiction of four hierarchical 
planes 



2 0 Figure i shows a schematic depiction of a system 
incorporating the present invention. The system comprises 
server 1Q0, content toolset 200, mobile terminals 300, 
operational support systems (OSSs) 700, content feeds 500 and 
user Interface (ui) sources 600. In use, the server 100 

25 communicates content data and UI data to the mobile terminals 
300, 301, each of which comprise software package 400. 

The server 100 interfaces with OSSs 700, with the osss being 
those conventionally used to operate mobile networks, for 
example billing, account management, etc. The server 100 

30 further interfaces with the content toolset 200; the content 
toolset receives data from UI sources 6Q0, 601, and 
packages the UI data such that the server can transmit the 
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packaged UI data to the software packages 400 comprised 
within the mobile terminals 300. The server receives data* 
from a plurality of content feeds, and this data is processed 
and packaged such that it can be sent to the software 
5 packages 400 or so that the mobile terminals 300 can access 
the data using the software package 4 00. 

The system can be envisaged as being divided into three 
separate domains: operator domain 50 comprises the systems 
10 and equipment operated by the mobile network operator (MNO) ; 
user domain 60 comprises a plurality of mobile terminals and 
third-party domain 70 comprises the content feeds and Ul 
feeds that may be controlled or operated by a number of 
different entities, 

15 

Figure 2 depicts in greater detail the structure and 
operation of server 100- Server 100 comprise^ publishing 
component 110 and content server component 150. publishing 
component comprises database 111, import queue 112 , content 

20 toolset interface 113, user interface 114 & catalogue 115, 
In operation, the publishing component receives content from 
the content toolset at the content toolset interface. The 
content is presented in the form of a parcel (see below) 
comprising one or more Trigs and one or more Triglets, £ 

25 trig is a user interface for a mobile terminal, such as a 
mobile telephone and a triglet is a data file that can be 
used to extend or alter a trig- If a parcel comprises more 
than one trig then one of the Trigs* may be a master trig from 
which the other Trigs are derived. 

30 

The publishing component user interface 114 can.be used to 
import a parcel into the database 111, and this process 
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causes references to each trig and triglet to be loaded into 
the import queue 114, which may comprise references to a 

plurality of parcels 22.0a, 2i0b The contents of the 

parcel may be examined using the user interface and the 
contents of the parcel can be passed to the catalogue. 



The MNO may have several publishing domains, for example one 
for each target server in a number of countries or regions. 
Each domain is treated in isolation from other domains and 
has its own publishing scheme describing- how objects are to 
be published onto content servers in both live and staging 
environments. The publishing component GUI provides several 
different views to each domain, enabling operators to 
completely manage the publishing of content. The catalogue 
IE comprises references to the Trigs stored in the catalogue and 
the update channels and feed channels usea to transfer 
content to the various domains. For each domain, the 
operator uses the publishing component GUI to set up the 
domain structure and allocate trigs from the catalogue to 
each domain node. To aid the operator in selecting trigs 
efficiently, a filter is provided in the catalogue so that 
only relevant items are shown. 



A trig may be allocated to several nodes within a domain, in 
25 each case the packaging of the trig on the target server may 
need to be different e.g. a SIS or CAB file, dependent on the 
handsets that will be accessing the trigs. The packaging can 
be controlled using the publishing component GUI. 

3 0 The update channels may be referenced by trigs to control the 
delivery of the content. An update channel comprises a URL 
which is a link to a resource on the associated domain that 

4£94al 
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comprises a triglot update package, The URL can be polled at 
predefined intervals and the HTTP GET function used to access 
the package (it will be readily appreciated that other 
transport schemes may be usesd with the present invention, far 
5 example SyncML or SMS or cell broadcast for small updates) . 
The triglet update package describes how the trig can be 
modified, e.g. replacing one or more images or testt files 
us tad by the trig. The publishing component GUI enable© an 
operator to define and control the update channels that exist 

10 for a domain, the URLs associated with each triglet on the 
update channel and the association of triplets with the 
update channels for a domain. As each triglet As associated 
with an update channel * an operator t^ay enter the dat& and 
time that the update should be published, enabling a schedule 

15 to be set. 

A content feed is similar to an update channel for which the 
content updates are automatically generated on a regular 
hasis. & content feed is accessed by polling a URL, 

20 retrieving the update packet and applying it to the trig. 
However because of the different nature of manually 
constructed triglet updates and automatically generated 
content, update channels and content feeds are managed 
separately. Again, other transport schemes may be used such 

25 as SyncML or OMA-DM {Open Mobile Alliance Device Management) . 

Thfc publishing component GUI enables the operator to define 
which content feeds should be available within each domain 
and a platform specific location identifier, for example a 
30 URL, to which the content should be posted. The operator 
defines content feeds themselves using a separate screen 
within the publishing component GUI - All domain publishing 
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schema information at this stage is held in the database. 

If an existing live Domain is to be modified, the publishing 
component operates on a copy of the live domain structure, 
5 and defines the changes to be made to the domain e.g, the 
removal or addition of trigs, The individual trigs or 
fcriglets allocated to the publishing scheme reference the 
parcels from which they were originally imported- This 
enables the publishing component to compile them later (sees 
10 below) . 

The operator is able to select different views on the Domain 
under development, for example the original structure (i.e. 
what is currently liv<s) , a final proposed structure (Approved 

3,5 and/ or Pending items) , with or without changes marked, the 
changes only and rejected items. The publishing component 
GUI prevent* a domain scheme from being published if it 
contains trigs or triglfets which reference update channels or 
content feeds that have not yet been allocated to the domain. 

20 Once a publishing scheme is ready to be tested* it is 
published to the domain's staging server for testing. 

The publishing retjuesfc is processed by the server and 
comprises compiling all uncompiled Trigs and Triglets {both 

25 Approved and Pending) and exporting all proposed changes, 
both pending and approved, to the Staging Server (this 
includes new trigs, updates to existing trigs, triglets 
overdue for publishing (according to a test date) and removal 
of trigs, triglot a and nodss- If there are any failures at 

30 compilation stags, no items will be published- The offending 
item must be rejected or corrected to allow publishing to 
continue . 
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Once on the MMVs staging server, the Domain can be tested 
using mobile devices. Each item that passes it£ teiat can be 
marked as "Approved* using the publishing component GUI. 
5 Items that do not pass teats can be marked as ^Rejected* , 
Corrected Trigs/Triglets can be imported into publishing 
component, resubmitted to the Domain and then published to 
the staging server as described above, Thig process continues 
until all items are approved and the Domain is ready Cor 

10 publishing to the live environment- Additionally, for the 
staging area of a domain, it is possible to simulate the 
passage of time so that scheduled updates can be tested « Some 
MJSFOs may not need the Staging eerver capability and thus all 
it ems to be publ i shed can be marked as approved when the 

15 domain scheme is set up smd thus the operator can proceed 
directly to live publishing. 

The publishing component GUI provides views of each of the 
domains , for both Live and Staging areas. From this view it 
2D is possible to start and stop automatic publishing of content 
feeds and scheduled publishing o£ triglets on each update 
channel . 

Having completed testing, the domain may be published to the 
25 live area of the server, using a process similar to that 
described above f except that only domain changes parked as 
approved are published- When setting up a publishing scheme, 
the dates and times at which to publish individual Trigs and 
Triglets may be est. On requesting that a domain is ready for 
3D publishing, publishing component ensures that all trig and 
Triglets are compiled - even if the publishing date or time 
associated with the item is in the future. Future dated items 
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remain in the publishing component database until they are 
ready to be dispatched to the target domain area. a 
scheduled publish process may poll e * oh target Doma±n ^ ^ 
configured intervale and dispatches any scheduled items which 
5 are due or overdue for publishing to the appropriate Domain 
target via the diepatch API. 

content feeds are updated at regular intervals with dynamic, 
content being extracted from external sources e.g. wep 

10 scraping, RSS news feads, etc. The dynamic content may be 
simple news ticker text (headlines and URLs) but could a3 so 
include more complex objects of the type that might be 
replaced using the content toolbox. The content feed 
process formats this extent into an update file and then 

IB passed back to Peed Control. 

Feed Control invokes the Compile Trigs process which passes 
the triglet frsrcel template associated with the Content Peed 
and the update file to the compiler. The compiler extracts 
20 the resources in the triglet parcel and returns a compiled 
triglet to Feed Control which can then be published (see 
above) . 

For each trig or triglet to be compiled, the compiler 
25 requires the following information: the original parcel in 
which the trig/triglet was imported or created; the list of 
trig/triglet update packages to be created/ the type of files 
to be created; and a URL map for the update channels and 
content feeds. The compiler uses the URL map to update the 
30 mta referenced by the update channels (and content feeds) 
within the individual trigs and triglets within each parcel. 
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One of the limitations o£ mobile terminals is that resources 
which are abundant in conventional confuting devices 
(storage, RAM, processor power, etc.) are scarce and must 
thus be used in a much more efficient method. In a preferred 
embodiment of the present invention, when a trig is complied 
the various resources can be renamed in order to provide a 
resource path that is shorter than the equivalent filepath 
for the various resources used in the trig. Figure 3a shows 
a schenmtic depiction of how the trig resources may be named 
prior to compilation and Figure 3b shows an e^mple of how 
this can be renamed. The shorter filenames mean that the 
complied trig occupies less storage space on a device and 
will be transmitted to a terminal over the network more 
quickly. It will be understood that other naming/numbering 
convent iona may be used, for example alphanumer leal , alpha 
characters only, hexadecimal ; etc.. Instead of assigning 
numbers in a consecutive manner, the numbers may be chosen 
randomly from a pre-eelected range of numbers. Furthermore, 
it is also possible to us the scheme to describe the 
hierarchical relationship of the resources withiu the file 
systems, for example the content subdirectory could be named 
! i the images subdirectory 1.1.1, etc. The information 
regarding the generation of the resource paths is transmitted 
to the terminal such that the correct resources can be 
accessed when required. If a trig or triglet is updated then 
the Ul update packet will use resource path references to 
make the required changes. 

Thie technique may be applied to trigs, triplets and updates. 
During compilation all references to the resources should be 
updated in order to ensure that the resources can be 
accessed, in the case where periodic data updates are 
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supplied, it may be that a trig refers to content that is not 
yet present and will be subsequently provisioned using a 
further triglet. in such a c^pe the compilation proems* 
should enable the inclusion of a reference to content that is 
not present in a trig or triglet. This update should be 
performed prior to the trig being moved to the content server 
component 150. it will be readily apparent that such 
techniques may also be applied to othesr types of computing 
devices that do not have the resource limitation of mobile 
terminals . 

A dispatch API may be used for dispatching content to the 
MNO's servers. A reference FTP model has been implemented to 
service the API and transfer files to a content server 
15 however the API mechanism enables an integrator to implement 
their own content dispatch mechanism for example using the 
publishing component output as input to the API of their own 
content management system, adding custom logic if required. 



5 



10 



20 The publishing component supports conventional OSS 
functionality accessible via the publishing component GUI and 
via an industry standard API (JM5C) which enables Sis to use 
standard integration tools to integrate the publishing 
component into the MNO's OSS environment. This includes th£ 

25 logging of significant publishing component events and all 
imported/published items, an audit trail for any changes 
noted with external scripts r maintain Error /Warning Logs, 
system alerts, health check report, etc. All data relating 
to the publishing component is stored within a database, such 

30 as Oracle, and backup and restore functionality is supported 
by the standard database processes,, integrated with the OSS 
environment. For operation the publishing component requires 
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an operating environment and an installed instance of a 

database, such as Oracle, installation of the publishing 

component can be validated by a process that indicates that 
that the installation process was successful and that all 
5 components have been activated correctly. 

The content sailer component 150 a standard implementation 
of a web server and aa such the scaling model is well 
understood. The capabilities of a server can be rated using a 

10 tt BFECweb99 ff number indicating the number of concurrent 
sessions that the web server can handle under benchmark; 
conditions. Published gPECweb99 numbers range from 4Q4 to 
21,000 with typical commercial web servers having SPECweb99 
numbers in the order of 5,000. A typical deployment scenario 

15 for the present invention of lm subscribers with hourly 
updating content requires a web server with a SFECweb99 
rating of only 1/112. A successful deployment of the present 
invention will lead to increased service use which can be 
provided for hy enabling additional servers to create an 

2Q infrastructure that can be both scalable and highly resilient 
to failure. 

A connection may be made to the server from a mobile terminal 
via a WAP Gateway, In this cape the web server session exists 
25 between the WAP gateway and the web server, rather than the 
mobile phone and web server. When a request is made for & 
file via the WAP gateway, the session with the web server 
lasts only as long as it takes to transfer the file from tho 
web server to the WAP gateway - i.e. the session is extremely 
30 short since the connection bandwidth will be very high and 
latency extremely low. 
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Alternatively a direct connection may be established between 
the mobile phone and the web server* In this cage, the web 
server will need to keep the session open for as long it 
takes to download the data to the phone* 

5 

There are two types of content that are delivered by the 
content server component: trigs, typically of the order of 
10 0KB and regularly updating trigletB which are typically of 
the order of 1KB , The traffic created by trig downloads is 

10 very similar to the traffic generated by existing content 
downloads. And thus the related issues are well understood, 
Downloads of regular triglet updates are a new feature in an 
MNO's traffic model but because of the small size of the 
updates, which typically fit within one 4^ta packet, it ip 

15 possible to show that the traffic can still be handled by 
typical web servers. 

In the case of, a triglet download, typically only one data 
packet is required to transfer 1KB. Assuming a round- trip 

20 latency acroiss a GPRS network; of 2 seconds, the web server 
will need to hold open a typical session for around 4 
seconds- For the {scenario of 1 million subscribers having a 
trig on their phone with content that updates every hour, 
this implies 278 hits per second on the web server and 1,112 

2B concurrent sessions- As stated earlier, this number is well 
within the capability of typical web servers. 

Figure 4 shows a schematic ' depiction of the software 400 for 
the mobile terminals 3 00, which comprises a mark-up language 
30 rendorer 410, update manager 420, network communication agent 
425, resource manager 430, virtual file system 435, actor 
manager 44 0, a plurality of actors 445a, 445 , native UI 
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renderer 4350, support manager 460, trig manager 465 and raark- J 

up language parser 470. } 

i 
i 

It is preferred that the software operates using TrigML, ' 
5 which is an XMX. application and that mark-up language 
render er 410 renders the TrigXMk code for display on the 
mobile terminal 300- The mark-up language renderer also uses 
the TrigMI* Parser to parse TrigMLt resources, display content 
ati the terminal screen and controlling the replacement and 
10 viewing of content on the handset. The native UX Tenderer is 
used to display UI components that can be displayed without 
the use of TrigML, and for displaying error messages. 



The software 4 00 is provisioned and installed in a device 
15 specific manner. For example for a Nokia Series €0 terminal 
the software is installed using a SIS file, whereas for a MS 
Smartphone terminal the software is installed using a GAB 
file, Similarly, software upgrades are handled in a device 
specific manner. The software may be provisioned in a more 
20 limited format/ as a self-contained application that renders 
its built in content only: i.e. the software is provisioned 
with a built-in trig but additional trigs cannot be added 
later. The supplied trig may be upgraded over the air. 

25 The trig manager 465 presents an interface to the- resource 
manager 430 and the mark-up language renderer. It is 
responsible for trig management in general. This includes: 
persisting knowledge of the trig in use, changing the current 
trig, selection of a trig on start -up , selection of a further 

30 trig as a fall back for a corrupt trig, maintaining the set 
of installed trigs, identifying where a particular trig is 
installed to the resource manager and reading the update 
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channel definitions of 9 trig and configuring the update 
manager appropriately. 

The resource manager provider an abstraction of the 
5 persistent atore on device, i.e. storing the files as real 
files, or as records in a database. The resource manager 
presents a file system interface to the mark-up language 
renderer and the update manager. It is responsible for 
handling file path logic, distinguishing between real 
10 resource filea and actor attributes, mapping trig-relative 
paths onto absolute paths, interfacing with the trig manager 
and providing a modification interface to the update manager. 

The Resource Manager is also responsible for ensuring the 
15 integrity of the resources stored in the persistent store, 
especially in the face of unpredictable interruptions such as 
loss of device power. The Resource Manager has no knowledge 
of the trig currently used. Its interface is thread safe (as 
it may be used by both the update Manager and the Renderer 
20 from different threads. 

The Update Manager handles the reception and application of 
Trigs and Triglets. The Update Manager presents an interface 
to the tenderer and the trig Manager and is responsible fort 

25 the initiation of manual updates when instructed to by the 
Renderer; controlling and it^lementittg the automatic update 
channel when so configured by the trig manager? indicating 
the progress of a manual update and recovering an Update 
following unexpected loss of network connection and/ or device 

30 power- The update packet format may be defined as a binary 
serialisation of an XML schema* 
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The Support Manager provides an interface for other 
components to report the occurrence of an event or er^oy. 
Depending on the severity of the error, the Support Manager 
will log the event and/or put up an error message popup 

5 

XML is a convenient data formatting language that is used to 
define the update packet format as well as TrigML content. 
For bandwidth and storage efficiency reasons, text XML is 
serialised into a binary representation, Both update packets 
10 and TrigML fragment^ are parsed by the same component, the 
MARK-UP LANGUAGE PARSER parser. Any further use of XML in the 
software must use the binary XML encoding and therefore re- 
use the parser . 

15 The Actor Manager 440 looks after the set of actors 445 
present in the software. It is used by: the renderer when 
content is sending events to an actor; actors that want ta 
notify that an attribute value has changed and actors that 
want to emit an event (see below) . 

20 

In a preferred embodiment, the software comprises a multi- 
threaded application running a minimum of two threads , with 
more possible depending on how many and what sort of actors 
are included- The software runs mostly in one thread, 

25 referred to as the main thread. The main thread is used to 
run the render er which communicates synchronously with other 
components. Actors always have a synchronous interface to 
the Renderer. If an actor requires additional threads for its 
functionality, then it is the responsibility of the Actor to 

30 manage the inter-thread communication- It is preferred that 
a light messaging framework is used to avoid unnecessary code 
duplication where many actors require inter- thread 
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in addition to the main thread, the update manager runs a 
network thread. The network thread is used to download 
5 update packets and is separate from the main, thread to allow 
the renderer to continue unaffected until the packet has 
arrived. The Update Manager is responsible for handling 
inter- thread messaging such that the Updates Manager 
communicates synchronously with the Renderer and Resource 
10 Manager when applying the changes defined in an Update 
Packet , 

The memory allocation strategy of the software is platform 
specific . On MIDP platforms, the software simply uses the 

15 system heap and garbage collector for all its memory 
requirements. Garbage collection is forced whenever a content 
replacement event occurs in an attempt to keep the garbage 
collection predictable and not suffer unexpected pauses in 
operation. It is assumed that any memory allocation might 

2 0 fail, in which case the software will delete all its 
references to objects, garbage collect , and restart - 
assuming that the software has already successfully started 
up and rendered the first page. 

25 On C++ -based platforms, a mixture of pre -allocation and on- 
demand allocation will be made from the system heap. All 
memory required for start-up is allocated on-damand during 
start-up, with any failures here causing the exit (with 
"message if possible) of the software. Following successful 

30 start -up, memory needed for rendering the content document 
model is pre-al located. Provided content is authored to use 
less than a defined limit, it is guaranteed to render* 
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15 



Additional use is made of RAM for various caches needed for 
fast operation of the software. Where memory conditions are 
low, these wl»> will be released resulting in Blow 
rendering performance from the software. 

Errors that are severe enough to disrupt the normal operation 
of the software must result in a pop-up dialog bo*. The 
dialog box contains one of a small number of 
internationalised error messages (internationalised versions 
of these strings may be compiled into the software at build- 
time with the version of an error string to display being 
determined by the relevant language setting on the device) . 
To keep the number of messages to a minimum, only a few 
generic problems are covered. 



20 



To allow for support situations, error dialogs also display 
an error code as a 4-digit (16-bit) hex string. Each error 
code is associated with a description text that can be used 
bv support staff to determine the nature of a problem with 
the software. Errors that occur in the software and that are 
not severe enough to halt its operation may be logged by the 
Support Manager component. The Support Manager- can be queried 
Dy the user typing special key sequences. The Support Manager 
can also supply its error log to a server via an HTTP GST or 
25 POST method. 

The tenderer receives information regarding the Jcey press. T.E 
there is no behaviour configured at build time for a Key, it 

ls sent as a TrigML content event to the current focus 
30 element. The content event is then handled as defined by 

TrigML'e normal event processing logic. 
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For example, if a key is pressed down, a ' keypress' event i B 
delivered to the Renderer with a parameter set to they 
relevant key. when the key is released, a M keypress' event 
Is delivered to the Renderer. If a key is held down for a 
5 extended period of time, a » longkeypress ' event is delivered 
to the tenderer. On release, both a • I longkeypress ' and a 
M keypress' event are delivered to the Renderer. 

Whenever the software is started, it executes the following 
10 actions: 

• Cheek for, and continue with, interrupted Update 
processing,- 

• Check for, and process, Updates residing in the file 
system {either pre-provisioned, or installed to the file 
Bystera by same other means) ; 

• If known, start the current trig (which may be the last 
run trig) ; 

• If a current trig is not set, a trig that has been 
flagged as a » default' trig can he started. 

• Failing the presence of a default trig, the first valid 
trig toy alphabetical order of name will be selected. 



20 



A trig ia started by loading the defined resource name, 
start-up/default. The TrigML defined in start -up/ default is 
35 parsed as the new contents for the content root node. 

The first time a trig is run by the software following its 
installation, the trig is started by loading the resource 
name startup/f irsttime . The software may record whether a 
trig has been run or not in a file located in the top level 
folder for that trig. Dependent on the platform used by the 
mobile terminal, the automatic Btart-up of the software may 
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be set as a, build- time configuration option* Furthermore, 
placing the software in the background following an auto- 
start may also be a build-time configuration optima. 

B a launcher may appear to the user as an application icon and 
selecting it starts the software with a trig specified by 
that launches (this trig may be indicated by a launcher icon 
and/or name) . "When using a launcher to ptart a trig, it is 
possible to specify an * entry point * parameter. The parameter 
10 is a resource name of a file found in the * start-up 7 folder. 
This file ia not used if the trig has never been run before, 
in which case the file called *firsttime' is used instead* 

The software u&e$ content resource files stored in a virtual 
15 file system on the device. The. file system ia described as 
virtual as it may not be implemented as a classical file- 
system, however, all referencea to resource^ are file paths 
as if stored in a hierarchical system of folders and files , 

20 Details regarding the arrangement of the file-system for a 
preferred embodiment of the present invention are given below 
in Appendix A. Furthermore, the software stores some or all 
of the following informations usage statistics; active uaer 
counts; TrigManager sitate; TrigML fragments & update channel 
25 definition (serialised as binary XML) PNG images; pl^i?i 
text, encoded as TJTF-8 OTA and then stored in a platform 
specific encoding; other platform specific resources, e.g. 
ring tone files, background images, etc. 

30 Pile© in the file system can be changed, either when an actor 
attribute value changes, or when a file is replaced by a 
triglet, When files in the /attrs directory change, the 
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Renderer is immediately notified and the relevant branches of 
the content tree are updated and refreshed . When images and 
text resources are changed, the Renderer behaves as if the 
affected resources are immediately reloaded (either the whole 
5 content tree or just the affected branches may be refreshed) . 
When TarigML fragments are changed , the Renderer behaves as if 
it is not notified and continues to display its current/ 
possibly out of date, content* This is to avoid the software 
needing to persist «; include* element s and the <load> history 
10 of the current content - 

The software 400 is provisioned to mobile terminals in a 
device specific method. One or more Trigs can be provisioned 
as part of the installation, for example, stored ae an 
15 uncompressed update packet. On start -up , the packet can be 
expanded and installed to the file- system. 

The Actors 445 are components that publish attribute values 
and handle and emit events. Actors communicate with the 
20 Renderer synchronously • If an actor needs asynchronous 
behaviour, then it is the responsibility of the actor to 
manage and communicate with a thread external to the main 
thread of the Renderer. 

25 Actor attributes may be read as file references. Attributes 
are one of four types; a single simple value? a vector of 
simple values; a single structure of fields, each field 
having a simple value? or a vector of structures* Attribute© 
may be referenced by an expression using 4 an object .member 

30 notation similar to many object -orientated programming 
languages ; 
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<image rea=" a ignal levels/ {protocol . signalstrength) "/> 

When needed as a file, an attribute is accessed via the 
/attrs folder. 

e 

<;text ras«" /attr/network/name" > 

An Actor can be messaged by sanding it an event with the 
<throw> element. Events emitted by actors can be delivered 

10 to the content tree as content events: these can be targeted 
at an element Id or *top' . The interface to an actor is 
defined by an Actor interface Definition file. This Is an XML 
document that defines the attributes, types, fieldnames, 
events -in and parameters, and events out. The set of actors 

15 is configurable at build-time for the software. Appendix B 
gives an exemplary listing of some actors that may be used, 
along with the associated functions or variables. 

One of the limitations that is common in most mobile 
20 terminals is that the display screen is quite small and when 
a menu is displayed it is not always possible to display all 
of the menu items on the screen at one time. Conventional 
approaches tend to load all of the menu items into memory, 
along with associated icons or graphics, and then display 
25 them appropriately as the user scrolls up or down the menu. 

The present invention provides a technique that limits the 
number of menu items to be loaded into memory to the number 
of items that can be displayed on the screen at a time. When 
30 the user scrolls along the menu, the item(s) no longer on 
display are discarded and the item(s) now on display are 
loaded into memory. 
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Preferably, this can be implemented by nming a «griddata> 
element in TrigML to define a list view of some aat£ ,, wliere 
the data is stored in a folder In the file aystem , and the 
list appearance has the same structure for each item. The 
<griddata> ei emei , t comprisas a ' repe at-over' attribute that 
specifies the folder in which the data can be located. The 
single child element of <griddata> is a template for the 
appearance of each item in the list. 

The template uses a special symbol, e.g. <$ $ r to refer to fche 
iterator. This is the template variable that changes each 
time the template is instantiated: for example 

15 <griddata repeatover»*newH/headlines"> 

<tesct res~"news/headllnes/$$/title. tsct" /> 
</griddata> 

where the folder news/headlines/ contains; 
20 o/t itle.txt 

l/tltle.txt 
2/title. txt 
3/title. txt 



25 



30 



This would display a list of 4 items, each described by a 
simple <text> element pointing the 'title. txt • resource in 
the Vnews/headlines/$$' folder. Wbere the source data has 
more items in it than the <griddata> element has room for on 
the display, the <griddata> element only displays those items 
that can be displayed. When the user scrolls through the 
list, the <griddata> element shifts the 'data^window' 
accordingly. The advantage of this technic^ is that only 
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the resources required by the current display are actually 
loaded in memory, which reduces the memory utilisation and 
reduces the amount of time taken to render the list of items. 



5 A similar scheme can be used to define the order that a list 
is displayed in. Xf the target of the * repeat -over' attribute 
is a file instead of a folder, then the file can be assumed 
to contain a list of resource names to use in the iteration. 
For example, 

10 

<;griddafca repaatover^" football/league" > 

<text rea=" f ootball/teams/$$/name - txt" /> 
</griddata> 



15 where the file football/league contain* a 

Manchester 
Arsenal 
Chelsea 

the folder football/teams/ contains: 
2 0 Manchester /name . txt 

Arsenal /name . fcxt 
chelsean/name . txt 



and each name.txt is a text file holding the team name. The 
25 result of this is that the tejst files associated with the 
teams would be displayed in the defined order and within the 
defined area of the terminal display. 

Where data is accessed by means other than the file system, 
30 e.g. it is stored in a database, or it is generated on the 
fly by a.nother software component, this scheme can still he 
used if a virtual file system 435 is used, which can map a 
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file system interface onto the underlying provider of the 
data. This* means the content can still be arranged as 
described ^ove, but the data can be provided in a method 
that enables efficient data storage and retrieval* 

5 

For commercial reasons it is desirable for MNOs and/or 
content providers to be able to have some control over this 
user interface that will be displayed on the screen of a 
mobile terminal, it is also important that there is a degree 
10 of flexibility that allows usera to download triplets or new 
trigs to modify the appearance of their terminal and also to 
make further changes to the displayed image that is 
determined by the trig or triglet in upb. 

15 According to an embodiment of the present invention this 
problem is addressed by considering the Ul to be formed from 
a number of hierarchical planes, each of the levels 
comprising one or more entities of the Ul. By assigning a 
hierarchy to the MNO, terminal manufacturer, trig provider 

20 and the terminal user it is possible to provide the required 
levels of permission. 

figure S shows a schematic depiction of four hierarchical 
planes 40Sa-ds plane 4dSa comprises Ui elements defined buy 

25 the MKTO; plane 4Q5b comprises UI. el^mento defined buy the 
terminal manufacturer; plane 405c comprises Ul elements 
defined by a trig/ and plane 405d comprises Ul elements 
defined buy the user. Plane 405a has the highest position in 
the hierarchy and p [lane 405d has the lowest position in the 

3 0 hierarchy, For example, the mno_logo element in plane 405a 
defines the graphic element used and its position on the 
display screen of the terminal. As it is in the highest plane 
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of the hierarchy it will always appear and will take 
preference over any ether 01 element in a lower hierarchy 
dement that attest* to use the pixels used by mno_logo. 
Plane 40Sd comprises the backgroundcolour element, which is 
not defined in any of the other planes and thus the colour 
defined in backgroundaolour will be used in the ui . 

Plane 405c comprises the windowtitle.txt element that defines 
the attributes for the text used in the title of a window. 
This may be overwritten by adding a windowtitle.txt element 
to either plane 405a or 405b to define the text attributes, 
or by adding a windowtitle . txt_deleted element to either 
plane 405a or 405b to instruct the UI renderer to ignore any 
subsequent windowtitle.txt element. 

in am embodiment of the present invention, the user can set a 
preference within the software 300 to control the content 
that is displayed within the UI . For example, content 
relating to a number of football teams may be stored on a 
server with a path having a form similar to 

/demoUI / football / team_xxxx/team_menu , png 

where the team_**xx variable is selected by the user from a 
list of teams Cmanu, chel, leed, mane, etc.) and inserted 
into the path such that the w displays the content related 
to the selected team. K change in the team_xxxx variable 
will cause the content displayed to altered accordingly. It 
should be noted that the selection of a preference controls 
the display of content thai: is selected from content stored 
on a remote server, as opposed to selecting from content that 
is stored on local storage. 
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This approach is preferable to sending a request: of the form 

http: //tl . trigenix. aom/triglets/football/trigl et &pn=« 07766554 
5 43322" 

as in this ease the server needs to perform a database query 
in order to identify the content to be displayed and this 
will significantly increase the resources required from the 
10 server to provide the requested content. 

Another known technique by which the same result can be 
achieved is to send a request of the forms 
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http : // tl . trigenix . com/ triglets/f ootball/ triglet&f c= • Menu ' 



but a disadvantage of this approach is that each time a new 
team is added then the server logic must be updated to 
include the new team. m contrast, the method of the present 
2o invention merely requires that content is added to the server 
at a new location, which is a simpler process and requires 
fewer resources to implement it. 



In conventional mobile terminals, information regarding the 
battery strength, signal strength, new text messages, etc. 
are shown to the user. Typically this information is 
obtained by the operating system sending a call to the 
relevant hardware or software entity and the Ul interpreting 
the received answer and displaying .it. 

According to the present invention, this information may be 
displayed in the UI using a TrigMJ, tag (see below) 
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is a binary file carrying data in an Update Packet format. 
The data reception is handled in a separate thread to the 
tenderer thread. For- background updates (automatically 
initiated) this allows the user to continue navigating the 
UI. For foreground updates (manually initiated) this allows 
the Renderer thread to display a progress bar and listen for 
a cancel instruction. 



Trigs may define Update Channels, which comprise a URL from 
10 which to poll for updates and a number o£ associated 
properties.- automatic or manual updating/ a timing scheme and 
retry strategy in the event of failure. The software may 
only initiate an automatic update when it is running. 

3.5 on start-up, if an update event is due the software will wait 
for a time interval before beginning the Update. This ia to 
postpone any start-up delays incurred by initiating an Update 
immediately, and will therefore give the user a faster start- 
up. The update channels may be defined in a well known 

20 location within the trig, for example the conf ig/channels 
folder of a trig in files containing <channel> tags. 

The algorithm used to unpack and install an update is device 
Specific. However, it is important that the algorithm is safe 

25 from unexpected interruption (e.g. power loss), such that no 
corruption or unrecoverable state is readied in the file- 
system. This may be achieved by using two threads (a network 
thread and a renderer thread) with the goal of having as much 
of the update processing as possible being performed by the 

3 0 network thread so as to interrupt the renderer thread for the 
shortest possible amount of time. 
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There are other failure modes to consider; if an HTTP -GET 
cannot be initiated, or is met with an HTTP error response 
code, then this attempt at an Update is abandoned and the 
retry strategy is used to begin a new update attempt at a 
s later date. Where an HTTP response is interrupted by loss of 
network signal, any temporary files are deleted and the retry 
strategy is used to restart the Update attempt at a later 
date. If an update header indicates that the update payload 
size may be too great to fit on the device, if the update 
requires an incompatible version of the software or if the 
Update already resides on the device then the header data 
file is deleted and the Update attempt and any subsequent 
retries are cancelled. 

15 The content format is common across all platforms 
implementing the software. The Content Compiler is a content 
authoring tool to transform a collection of raw resources 
(text TrigML, PNG images, text etring definitions) into an 
over the air Update Packet that can be written to the file 

20 system of the terminal. 

TrigMl. fragments are files containing text TrigMl. and 
resource references inside these fragments are virtual file 
paths. The mapping of these virtual file paths to real file 
paths is defined by a TrigDef inition file. This file also 
defines other properties of the trig. When used for compiling 
a triglet. this file also defines how the input 
TrigML./PNQ/Text resources map onto modifications of the 
virtual file-system of a trig. 



25 



30 



j?or PUG and Text Resources the trig Definition file points at 
a list of real files on the host file^-aystem and the 
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resources are copied to the outputs. 

TrigML can use constant variable instead of attribute 
values. Constant variablea ares accessed with the same syntax 
5 as -^include* parameters, e.g. Sbackground^colour . Constants 
are treated as global variablea in a trig and are defined in 
the reserved folder, constants/. The variable definitions 
contained in the files in the constants/ folder may be 
reaolved at compile time with direct substitution of their 
10 values. in an alternative embodiment the variable 

definitions in constants/ are compiled as global variables 
and resolved at content parse time by the software. This 
allows the trig to be updated by a simple replacement of one 
or all of its constants files, 

15 

A System String Dictionary defines the integer values to use 
for all well known strings, i.e. reserved words. These have 
several types, including: TrigML element and attribute names 
('group', 'res', 'layer', 'image', 'x' ) , TrigML attribute 

20 values (e.g. 'left', 'activate', 'focus') and common 
resource paths (e.g.: 'attr', «etart-up', 'default'). As an 
input, the String Dictionary is optional. The first time a 
trig is compiled it will not have a String Dlationary. This 
first compilation creates the String Dictionary, which is 

25 then used for all future compilations of that trig. Triglet 
compilation must have a string Dictionary that defines all 
the string mappings used by the trig it is modifying. 

An OTA Update Packet comprises one or two files, depending on 
30 whether the update is defined with an inline payioad or not, 
and this is determined by the trig Definition file. This 
package can be placed on a server ready for access by a 
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m ob±le terminal or it can be included in the inflation 
package for the mobile terminal software. 

in order to successfully render the user interface of a 
5 mobile terminal, the mark-up language must have the following 
qualities: concise page definitions, consistent layout rules, 
be implantable in a compact renderer, provide multiple 
layering and arbitrary overlapping content, event model, 
require the repaint of only the areas of the display that 
10 have to change between pages of the UX, include hooks to the 
platform for reading property values receiving events and 
.ending events, extensible, and be graphically flexible. 
TrigML provides these features and Appendi* C gives an 
overview of the element, and attributes that provide the 
XS paired functionality* 

It is desirable that the cost of re-branding WW and 
producing a continual stream of updates t» minimal. The 
present invention enable, this by providing an efficient flow 
20 of information from the creative process through to the 
transmission of data to users. 

A container, referred to as a parcel, is used for UIs, m 
updates, and templates for 3rd party involvement. Parcels 
25 contain all the information necessary for a 3rd party to 
produce, test and deliver branded u*e and updates. Figure S 
shows a schematic depiction of the content toolset 200 
which comprises scripting environment 220, test and 
simulation environment 230 and maintenance environment 240 

The parcel process comprise five processing stages: 

, . . !> 9 rt provides the means to design 

1) xhe scripting environment P ravAU 
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the template for one oj? more uls and the update strategy for 
uis based on that template. 

2) The maintenance environment 240 provides for rapid UI and 
update production in a well -controlled and guided environment 

S that can be outsourced to content providers. 

3) The maintenance environment 240 'pre- flight' functionality 
allows the deployment administrator to check and tune the Uls 
and updates that they receive from 3rd parties. 

4) The publishing component 110 provides management of Uls? 
10 and update* at the deployment point, including the staging of 

new releases. 

5) The publishing component no enables the automatic? 
generation of updates from live content feeds. 

15 Xn a typical project, parcel* are created within the 
scripting environment 220 for: a content provider to create 
re-branded Uls from a template, incorporating the same 'feel' 
but a different 4 look:' ; a content provider to create updates 
from a template, that provide a periodic, or user selected 
20 variation to UI content or an ad agency to create updates 
from a template that promote new services on a periodic 
basis. 

For all of these use cases, maintenance environment 24 0 is 
25 used to import the parcel, re-brand and reconfigure the 
content and create a new parcel for submission to the 
publishing component no. in the design of the ux template, 
the following issues should be considered; which part of the 
UI can be re -banded; which features of a UI need to be 
30 reconfigured at re -branding or remotoly; which part of the UI 
content may be updated; and if the UI is rs~branded then can 
user select content feeds in use. The scripting Environment 
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220 allows these strategies to be defined, and enables* the 
maintenance environment: 240 aa the implementer of each 
instance of each strategy* 

5 The main functions of the scripting environment 220 may 
comprise s 

• Defines menu structure and page map* 

• Defines the framework into which branding content is 
placed. 

10 • Defines the parts of the UI that are updateable. 

• Defines the parts of updates that are replaceable for 
re - branding - 

• Provides an interactive preview to a^aist editor© 

• Provides a graphical code view of each UI layer 

15 • Allows drag and drop of resources into the interactive 

preview and code view. 

• Exports templates for specific re-branding or update 
construction tasks 

• Simulates Ills and update© on handset simulator* 

2 0 • Builds Ulp and updates for testing on the real device- 

• Provides extended debugging tools to aid development. 

Furthermore, the purpose at the maintenance environment 240 
is to provide a designer and administrator's Ul for the re- 
25 branding and maintenance of skins and updates, with the main 
functions comprising: 

• Re-branding Ul templates 

• Populate updates with new content 

• Manage UI menu entries via updates 

30 * Translate UXe and updates for additional languages 

• Purpose strings and content for additional devices 
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• Simulation -of UXs deployed on handset simulator. 

• Build of uis and updates for testing on a real device 
Rebranded UI 

5 A parcel is generated by tha scripting environment 220 which 
comprises a template UI or update for editing. Once editing 
is complete the parcel is saved in an *outbotf' ready for 
despatch to the maintenance environment 24 □ for publishing to 
the content server. The following 'parcel 1 functions are 
10 provided- The maintenance environment 24 0 can be used to 
edit/replace resources held within the parcel. Parcels can 
be exported to the simulation environment to test the 
performance of the TJI or UI update on a mobile terminal - 

15 An epcplorer- is provided for the user to access these 
categories, with the user being able to change; any UIs or 
updates marked as visible or the resources within a UI or 
update that are marked as 'replaceable 1 . When saved, a 
thumbnail of the 'visible 1 object is saved in the parcel, for 

20 identification use in the maintenance environment and for 
other services . 

A parcel entry may be double clicked to launch an appropriate 
editor* (for example, an image resource would launch an image 

2 5 editor) . All resources may have a te^t d,esaription/noue 

inserted in the maintenance environment and displayed in the 
appropriate context in the Ttfaintenance environment. Jjists of 
menu entries are handled as a special resource type with each 
entry presenting its own sub- catalogue of resources Cfor 

3 0 example - title, help string, image, roll -over ityiage, URL and 

ringtone preview) . 
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Many different uis can be derived from a common base. 
Typically the common base would implement most of the 
interface it/self, and Trigs derived from it would implement 
small variations on it, such as branding. A Triglet can be 
5 derived from a Trig, and it can override any of the resources 
from the parent Trig that it chooses to (optionally it may 
introduce its own resources) . Note that "resources" here also 
refers to TrigML, so the behaviour and layout of a Trig c^n 
be modified by a Triglet just as easily as it replacing a 
10 single image or piesce of text. 

A Parcel may comprise one or mores base Trigs (i.e, ^ Trig 
that is not derived from any other trig) , one or mora 
multiple Trigs derived from a base Trig, a plurality of 
15 triplets derived from any of the trigs and a plurality of 
triglets derived from other triglets. 

The parcel format is an opaque binary format that stores all 
this information as serialized objects. The parcel may 

2 0 comprise a number of resources , such as images , text, URLs, 
update channels, ringtons files, wallpapers r native 
applications, etc. Each resource contains permission 
information as to how to view, edit, or delete the resource. 
Each resource furthermore contains meta information such as 

25 documentation and instructions that are relevant to that 
resource. Each Parcel tool either assumes a relevant role, ox 
requires users to login as a particular role. 

The nature of developing trigs is such that a number of 
30 people and/or groups of people could be involved in 
contributing to the final design and implementation of a 
Trig. Furthermore, the skill sets of these people require 
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that a very simplified and controlled jacheme toe used to 
minimize the risk of unwitting damage to the Trig. A typical 
development workflow for a reasonably complex Trig could 
comprise t 

5 

• UI Designers create the original UT structure, This 
design may be built using the maintenance environment to 
create the first versions of this UI. 

• A graphics designer creates the final graphics, and adds 
10 them to the design. 

• The areas of the UT dedicated to dynamic content that 
were identified in the original design need to be 
fleshed out . 

• Graphics for the dynamic update need to be finalised by 
JS a graphics designer- 

• Personalisation areas of the UI are then designed and 
implemented. This might be handled by a number of third- 
party content providers. 



20 Parcel s assist in the workflow described above because they 
contain the entire project in the single file, and this makes 
it easy to pass from one member of th& team to the next. The 
Parcel can be re -targeted for the next stage of development 
by adding comments and instructions on the resources that 

25 need to be modified, and even setting the editability of 
other resources to restrict what can be changed. More 
complicated workflows can be supported by allowing Parcels to 
be forked, and separate development to happen in each fork c£ 
the Parcel. Merge tools allow the individual changes to be 

3 0 combined back into a single Parcel. A parcel may be 
implemented using the pickle module for the Python 
programming language. 

4294aX 
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The parcels may be used to develop trigs and/or triglets for 
mobile terminals having different capabilities such as 
display size, RAM capacity. To simplify this, a number of 
hierarchies may be defined and the data resource or TrigML 
element classified within the hierarchies. For example, a 
hierarchy of terminals may be: 

Mokia 7650 > symbian S60 > defined Screen Sisse > Any device 



ewjd the language used in the resource may be classified in a 
two-level hierarchy of language specific > language 
independent. When a trig or triglet is compiled from a 
parcel, the most appropriate resources or TrigML elements can 
15 be selected and complied for a particular terminal. 
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APPENDIX A 



For file paths beginning with, a leading »/' : 



/attra 


Like the unix >proc directory, 
stores actor attribute values 
for reference by content when 
the attribute is needed as a 
file reference. 


<actor> 


B^ch subdirectory of /attre is 
the actor name. 


^attribute* 


Each attribute is accessed as a 
node in the actor subdirectory 


«field> 


If the attribute is ^ 
structure, then the field name 
specifies which structure 
member to access. 


<index> 


If the attribute is a vector 
attribute, then the index 
number specifies the index into 
the vector of the desired 
attribute „ 


«field> 


If the vector attribute is a. 
collection of structure©, then 
the field name again specifies 
the structure metier,. 



File pathe without a leading ■/' are treated as relative to 
the current trig, i.e. every trig is stored in ite own folder 
hierarchy rooted in a single folder. 



10 
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conf ig { 


Common folder in every trig to 
store trig rneta data* 




Common folder to Ptore the update 
channel definitions. 


r*« Vi a nn ^ ~L Qpf 3 *> 


Stat of files defining the 
collection of update channels for 
the trig. Each file can define 
one or more update channels. 


start -up 


Common folder to store entry 
joints for the trig. 


default ^~ 


Common TrigML file to store the 
default entry point for the trig. 


f irsttim© 


Common TrigML file to Btore the 
TrigML for use the first time 
this trig is run 


< t r icftfuL ia.iea> 


Other named TrigML files can be 
used as entry points if found in 
the start-up folder. 


constants 


This folder is not passed OTA and 
is instead fully resolved at 
content compile time. 


-tsrajst of content> 


" trig" content is organxsed in 
trig-defined format under the 
Trigs folder . 



APPENDIX B 



Trigplayer 


Attributes 


updateState 




AOtOr 




exit 






"predi al_mc>&e 


on/off 




Events 


idlo 
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Attributes 










browser 


url 






SMS 


Number 








message 






Camera 








Inbox 








Profiles 








mlssed_calls 




* 




dialer 


number 






■ M 
















native_app 










url 




Events 







4294-^3, 
0,2 F^brunry 20 04 



19-FEB-B004 16:39 FROM: DUMMETT COFP 01473660612 



TO: PATENT OFFICE 



P: 47^76 



• 





- 4 

Attributes 


t3 - 






Retail Actor 


Was sagas 


ringtotie 
wallpaper 


re sour ce^at li 






Eventa 








Phone Actor | 


Attributes 


Bluetooth 
IrDA 


" 1 




Call _J 


" 1 




GPRS 


, — 






Unrea.dVoiceMail 




UxireadMags 




Battery-Level 


— 


| signalStrength 




MsssactsS 






Events 


miesed^call 








meaBage_arra.ved 




■r 




voice_mai l_ar rived 
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APPENDIX C 



<layeg> 
let 



common attributes 

id pc y w h» bdaolor 

I bgcolor _ t 

* haBfocues canfocue clip 

raise 




<grid> 

rows cols rowsplit 

rep ea tovc r 
rows cola rowsplit 

initrow initaal 

rows cole rowsplit 

colBplifc 

< image > 

reB frames index 

" res fadt bdb bdr bdl 

' res font else slant 

I weight align 

color fxaolor multiline 

<pain.tif > 

rc3 is valid 



repeatover 
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type? vtfsi^ 0 



contains 




\ contained toy 



any lisfcejxe* 



any container 



-g—^-^^^rETat can. SSve" 
a visible representation °n 
the display. • section 
describes attribute* and 
properties cowman to all 
visible elements- 



attributes 
15 



type 



default 



staring 



Tinod^fiable) \ integer 
left 
centre 
center 
rignt 



centre 



^5— or' ID of tttLB 
element. Tbi* identifier is 
used in tM ^get attribute 
of ribxon and <1««*> 
elements. If the bw » M 
used wore than once, then the 

last ID loaded is nped. 

of the frame 

of the element, relative to 
the top-left comer of tne 
pa xent element. x£ one of 
-left', 'centre' or 'right' , 
th e frame in suitably aligned 
within parenfcfeW^,^ 



429<ial 
3,0 FofcTniairy 2004 



1 0095 1 s^^yi^^g^Q^^^j^^ 



19-FEB-E004 16:39 FROM : DUMMETT CQPP 01473GGB612 



- 46 - 



TO: PATENT OFFICE 



P:50 

# 



y (modi fJ a h 1 e ) 


top 

centre 
center 
bottom 


f*1 fa inn 

u enure 


Tne y-aooraxnato of the frame 
of the element, relative to 
the top -left corner of the 
parent element. x£ ones of 
* top ' , 1 centre ' or * bottom ' , 
the frame is suitably aligned, 
within parent element. 


w (modifiable) 


iiate^er 


* 


The width of the frame of the 
o 1 ement ♦ If % * ' , the frame 
ajsgmmae the width of the 
parent frame, or dell, if it 
is in & grid* 


h fznodifi^Ae; 


* 


* 


The height of the frame of the 
Element . if * * ' , the frame 
assumes the height of the 
parent frame , or cell, if it 
is in a grid. 


fagcolour, bgcolor 


colour 


#00000000 

{trans- 
parent) 


The background fill colour of 
the element. If trams lucent 
alpha values are not 
supported, then the alpha 
component will roimd down to 
fully transparent. 


bdeolour, bdcoior 
fniodifiaile; 


colour 


#00000000 
(trans- 
parent) 


The colour of the border for 
this element - . The border is 
drawn 1-pixel wide and just 
inside the frame, The border 
can bo partially or fully 
obeli Our ed bv th.e cti-M 
contents, if translucent alpha 
is not supported, then the 
alpha component la rounded up 
to full opacity. 


nlip 


boolean 


true 


If true, tho painting of all 
child contents of this element 
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< 
i 


rtll be clipped by the frame 
Df thia element , i-e- children 
raruiot * spill' outeide the 
Erarne , 

- . _ 1 - J an jmm t/p fill 

If false, the painting or an 
child OORtentB will be clipped 
by the clipping frame of the 
parent element, alip^falpe 
should be used with caution 
it slows down the rendered. 1 


■ 

L 

> 
J 




(modifiable) 


boolean 


falae 


If true, the painting of this 
elcraeat is painted last within 
ite flayer >♦ If nior6 than one 
element specd^iee rap-se^true, 
then they are all painted 
last, tout in their normaa 
relative order. 

If false, the painting of this 
element is in the normal order 
- that o£ painting elements in 
the order parsed. 


haefocue 




£alee 


"if true, this element will be 
given the initial focus for 
the layer that it is in. If 
more than one element 
specifies hasfocue^true, then 
the last within eaah layer to 
do so is given the initial 
focus. When loading new 
content that coraama 

element with has focus-true, 
the focus is only given tc 
this clement if the ne* 
content is removing tht 
element that previously bat 
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the focus . 


canfocua 


boolean 


false 


If true, thia element v/ill be 
given the focus when 
navigating with the oureor 
keys. 

If false, thip clement will be 
ignored when navigating with 
the cursor key e„ 
(Note: This replaces* <afct 
vrhen= f ocucs / > ) 



<triginl> The root element of all TrigOTi 

documents . It does not have any 
contains contained by visual appearance. 

any element tton© 
attributes type default 



11OZ10 



contains contained by 

any vlsiJblG _ to P 
any Jistener 



<group> 



Pull screen layer- Bach layer 
manages its own focus. The 
highest layer with a non-null 
focus element: gets keypresses 
and events sent to _top. 

The name or ID of this element. 
Thie identifier is used in the 
target attribute of <throw> and 
<load> elements- If the Bame %D 
ie used more than once, then the 
last m loaded is used. 

Generic container of other 
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id string nana 
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visible, container 


element©, can be upod blb a plain 
rectangle ♦ 


contains 


contained by 


any visible 
any listener 


any container 


attributes 


type 


default 




all attributes in 
type: visible 









<grid> 

visiJWe, container 


Container element that arranges 
its children in a grid. <grid> 
is purely for layouts Use 
<gridliat* or <griddata> for 
f ecus management . Ea,<3h child is 
placed in its cell, with that 
call forming its parent frame - 
i.e. children that leave w/h as 
will be the size of thoir 
cell. 


contains 


contained by 


any visible 
any listener 


any container 


attributes 


type 


default 








none 


The number of rows in the ^rid. 
Cannot be aero* If rows is 
supplied and cole ie not, then 
the grid is filled column by 
column . 


cols 


integer 




The number of columns in the 
grid. Cannot be zero, if cols 
is supplied and rows is not, 
then the grid iB filled row by 
row. If both rows and cola are 
supplied, then the grid is also 
filled row by row. 


rowepllt 


Jist of 
semi- 




The heights of each row. If 
fewer values are supplied than 
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separated 
integers 
or *& 




thore are rows, tfte Jaet value 
is repeated for each extra row. 
All rows that have * for a 
rcwsplit share the available 
space . 


eolsplifc 


same ap 
rowsplit 


* 


The column width equivalent of 
rowsplit . 


ell attributes in 
type: viai&Ze 






Note that clip applies to the 
whole grid, not each cell in 
the grid* 



<Sri41i&t> 

vi&£bZe f container 


Container element that arranges 
its children in a grid, It £p 


contains 


contained by 


.t? mttjiayer xn cnat it 


any visible- 
any listener 


toy container 


moves an active cell around the 
grid, scrolling the grid if the 
grid is bigger than the frame of 
this clement. Note that both 
rows and rowsplit, and cole and 
colsplit, must he supplied, to 
achieve a grid that is larger 
than the w/h of thiis element* 


attributes 


type 


default 




initrow 


Integer 


Q j 


The initial row of tho active 
cell. Count from zero. See 
initcol below. 


iziitoal 


Integer 


0 


The initial column of tho active 
cell. Count from sero. The £irst 
time the gridlist gets focus, 
thia is the cell that is in turn 
given focus. The hasfocus 
attribute overrides initrow and 
initcol . 
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all attributes in 

<ffxrid> 








all attributes in 
type: vtfsible 






Note that clip ia always trues 
for a gridlist. 



<qrriddata;> 


visible, container 


Container element uhat treats 
its single child, or single 
rowp-worth of children, as a 
template for the rest o£ the 
eel is in the grid- tf the 
special variable appears in 
the definition of the child 
template, then it is replaced 
with the current scroll 
position in the set of values 
defined by the repeatover 
attribute. on±y T-iie nuuwui 
children that fit in the grid 
arc used, with the value of $$ 
being scrolled as focus is 
moved up and down the grid. 


contains 


contained by 


any visible 
any listener 


any contain ear 


attributes 


types 


default 




repaatovar 


resource 
path 


Wo 

defau J t » 
Must be 
supplied. 

i 


Specifies the* set of values to 
use for the $$ variable in the 
child elements* If tb° 
resource path is * Solder, 
then the list of resources 
found in that folder axe used 
{in numerics order) for the set 
of values for $$ . If the 
resource path is a file, tljen 
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the files is treaced. as an 
indea; fill© that specifies a 
liet of value* for $$. 


all attributes 
in 

<gr±d> 








all attributes 
in 

types trlziblB 









<image> 

visible 


Praws an image. 


contains 


contained by 


any Jisteiaer 


any aanfcaijaer 


attributes 


type 


default 






resource 
path 


none 


The reaource pafch of the PNG 
file. Image is a transparent 
blank if res is not suppplied. 




integer 


X 


The number of frame* (aide by 
side image**} in the PNG file. 
The image width is therefore 
the real PNG width divided by 
the number of frames. 


index (modiffi able) 


int£#-er 


1 


The frame number (aounfcing from 
1) to display . 


all attributes in, 
tjrper visible 






The default for w/h is to 
shrink to fit the supplied 
image. X£ the invade is not 
found, then w/h default ap 
normal. If w/h are supplied, 
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the image is aligned to tne to F 
left corner. 



visible 


Draws a tiled image. If bonders 
are also supplied, the image la 
tiled toy preeerving corners end 
edges, tiling these lengthways 
as necessary. 1 


contains 


contained, by 


any listener 


any container 


attributce 


typo 


default 




ran (modifiable) 


path 




The resource path pC the £NG 
file- The tile is transparent 
blank if the res is not 
supplied* 


bdt 


.integer 


0 


The thickness o£ the top 
border- If zero, the tiling has 
no top edge tile. 




integer 


o "1 


The thickn.e^a of the left 
border. It zero, the tiling has 
no left edge tile. 


bdr 


integmr 


0 


The thickness of right 
border. If zero, the tiling has 
no right edge tiie, ^ 


hdfc> 


integer 


0 


' The thickness o£ the toottoro 
border- If zero, the tiling has 
no bottom edge tile. 


all attributes in 
typ&t v£0j-t>£e 


J 
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<fceact> 


Draws a text string. Text 
can be single ox multiline, 
scrollable or not, editable 
or not . Text is drawn with 
device specific? fonts. 


contains 


contained by 


any listener 


any container 


attributes 


type 


default 




raa firrocttrAable; 




none 


The ro source path of the 
text string to display 
(initially if editable) . A 
transparent blanfc is drawn 
i£ not supplied. 


font 


fixed 
serif 
Bans serif 
System 


serif 


Device specific font. 


size 


small 

medium 

large 


email 


Device specific aizo, Should 
map to 9pt, 12pt and 18pt 
respectively* 


weight 


plain 
bold 


plain 


Device specific weight for 
the font . 


Slant 


plain 
italic 


plain 


Device specific weight for 
tine rant. 


align 


left 
centre 
center 
right 


left 


The horizontal alignment Of 
the fce?ct string inside fcbo 
fratno of the text box- There 
is no vertical alignment 

c. rvn t" 1 . Tian t"!h^» \r n 1~ f- tM Vji it^e* 

to control the fcejst box 
position instead. 


color, colour 

(modifiable) 


aoXaur 


#£f000000 
(black) 


The aolour of the text. If 
translucent alpha is not 
supported, the alpha 
component is rounded up to 
full opacity* 
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fxcolor, foccolour 
(modifiable) 


co2 our 


#00000000 


The colour of the fcextt 
effect, The default text 
offset is a glow background. 


awO-fciline 


hooleax* 




If false i the string is 
drawn, on a single line- The 
width of this element will 
default to the length 
required to exactly fit the 
string. 

If true, the string will *>e 
drawn on multiple lines* The 
width will default t© be the 
same as the parent element. 
The height will default to 
the height required to 
exactly fit the number of 
lin&s for the string . 


scrollable 






If true, the view of the 
string can be scrolled 
(horizontally for single 
line, vertically for 
multiline) when this element 
hap the focus. Focus is 
released when the end or 
beginning of the string is 
reached, or if a cursor key 
ii3 pressed in the non» 
scrolling direction. 


editable 


path to 
writable 

r&BOUTCG 


None 


If supplied, this element is 
an editable text hox. Text 
editing is drawn in a device 
specific way, and may 
involve pressing select to 
activate text editing. The 
edited value of the string 
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stored, in the resource 
path supplied by this 
attribute. 


all a tributes In 
fcypar visible 










<throw> 

listener 


Thrown an event* Events can be 
sent to other parte of the 
content tree or to an actor. 


contains 


contained by 


<parain> 


any visible 


attributes 


type 


default 




when 


event 
mime azid 
optional 
parameter 
value 




The event tQ listen for. If a 
parameter value ip suppliet? in 
square brackets [] , then this 
will only trigger when the 
event with that parameter value 

when^" keypress [^peleat] ■ 
triggers on the keypress event 
when the parameter value is 
'^select' 


event 


event 


none 


The name of the event to throw > 
If this is an Actor event, it 
will automatically be ae^t to 
the relevant Actor, regardless 
of the specified target. Ub© 
square bracket e to specify a^x 
anonymous parame t er value t o 
accompany this event. Uee 
*param> chilcare^ to specify 
named parameters for this 
event - 
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IE the event i& the *£ocuS f 
oveat, then thie will cause the 
focus to move to tho target 
element (within the layer of 
the target element) i 


target 


TD 


_top 


The element IP of the element 
to send, this event to. if not 
supplied then _top is used. If 
the event is an Actor event, 
this attribute ia ignored. 


consume 


boolean 


false 


"if" true, the event propagation 
will stop at this element - Wo 
further listeners will trigger 
on the incoming event after 
this clement. 







<afct> 

listener 


Modifies an attribute of it* 
parent visible when ©witched 
on. *afct> is switched on by the 
event apecified in the when 
attribute. It is switched off 
by the ' I ' version of the 
event. Xf several <atfc>s modify 
the same parent attribute, the 
last <att> that is switched on 
wine . 




contains 


contained by 




any vis. 


ihle 
default 


attributes 
Mtoen 


type 

event 

.name and 

optional 

parameter 

value 




The eveut to listen for. If a 
parameter value iB supplied in 
square bracket a [], then th±* 
will only switch on when the 
event with that parameter value 
i S received* E»g* : 
when^" keypress [^select] " 
triggers on the Keypress event 
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when the parameter value is 
■_qelect' 


name 


attribute 
name 


none 


The name of the attribute in 
the paront visible to modify. 
The attribute must ,b G 
modifiable as indicated i n the 
attribute bojees in this spec* 


value 


&amB as 
attribute 
being 
modified 


none 


Tho new value for the named 
attribute of the parent 
visible, 

Use the @- symbol to reference 
of the incoming event. 


oonsma 


boolean 


false 


If true, the event- propagation 
will atop at this element. No 
further listeners will trigger 
on the incoming event after 
this element. 



<aiiim> 

listener 


Continuously modifies an 
attribute of its parent 


contains 


contained by 


Visible whilo switched on. 
The animation is started by 
the event, and restarted 
every timo the event arrives 
subsequently, ^he 
modification (whercsvor the 
animation has got to) is 
switched off when the * J ' 
version of the event arrives. 




any visible 


attributes 


type 


default 




when, 


event name 
and Optional 
parameter 
value 


none 


The event to listen for, If a 
parameter value is supplied 
in square brackets [] , then 
chip will only switch on when 
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the event with that parameter 
value is received. 
when"" keypress [_seleet] " 
triggers on the keypress 
event when the parameter 
value is Reelect' 




attribute 
name 

• 


none 


The name of the attribute in 
the parent visible to modify. 
The attribute must be 
modifiable as indicated in 
the attribute boxes in this 
spec. 


9 tart value 


attribute 
Jboijragr 


Xione 


The value to use at the start 
of the animation. If not 
supplied, the current value 
ia used. The current value 
depends on all previous 
listener elements that modify 
the same attribute and the 
value specified by the parent 
visible itself - 


endvaluo 


same a& 
attribute 
being 
modified 


none 


The value to use at the end 
of the animation. This value 
ia reached at the time 
specified by the duration 
attribute- If not supplied, 
the eurront value of the 
attribute* is usod in the same 
way as startvalue above. 


duration 


integer* 
number of 
.miJfli seconds 


300 


The length of time taken to 
animate the named attribute 
from etartvalue to endvalufc 
onee. Node this is not the 
total duraction of ttie 
animation which can be 



is February ?.ao4 



19-FEB-2004 16:43 FROM: DUMMETT COPP B14T36G0612 



TO: PATENT OFFICE 



P:64'7£ 










calculated by multiplying the 
number of repeats by this 
duration. 


repeat 


integer 

i — JL ux ever 


0 


The number of times to repeat 
the animation after the first 
time through, i.e. setting- it 
to 1 will result in the 
animation being played, twice . 


bounca 


-boolean 


false 


if true, the animation will 
play backwards an alternate 
repeats . 


garaist 


boolean, 


depends 


X£ true, the animation will 
hold the endvedue ae th,e 
modification until switched, 
off by the 1 I ' event . 
If false, the animation win 
revert to the startvalue at 
the end of the animation and 
hold that value until the 
animation 1& switched off, 
The default depends whether 
the event is a. normal event 
or a M ' version of an event . 
If the event is normal, the 
default is true. If the event 
is a * I r event the? d^fAiil t- 
ia falae. 


ctonsiime 


boolean 


raise 


If true, the event 
propagation will step at this 
element. No further listeners 
will trigger on the incoming 
event after this element. 
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cclaad> 

listener 


Loads some new content into the 
supplied target element. 


contains 


contained by 




any visible 


attributes 


type ! 


default 




whan 


a» raw 

fr/ fcs LJ. i— 'J Jin r 

parameter 
value 




The event to listen £or. X£ a 
parameter value ia supplied in 
square brackets [3 , then this 
will only trigger when the 
event with that parameter value 
isj received- E*g« s 
whcn^ fr feeyp*res3 t^elect] » 
triggers on the keypress event 
when the parameter value is 
*_Balaot' 


ras 


resource 
path 


none 


"The resource path ot the Urigml 
file to load. 


target, 


element 




The element ID to replace cue 
children of - 




boolean 


.false 


If true, the event propagation 
will atop at this element. No 
further listeners will trigger 
on the incoming event after 
this element - 



< include | 


Xnlinep the apecifxed trigml 
file. The trigml in the file ia 
treated ae if it had been 
originally declared in place of 
thii3 < include > element. 


contains 


contained by 


<parom> 


any element 


attributes 


type 


default 




rea 


resource 
path 


none 


"The resource path of the fcriywl 
file to include. 
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<param> 






Supplies a parameter name and 
value to a <load>, <include> oar 


contains 


contained by 


<throw> element. 




*load:> 






<include> 






<throw> 




attributes 


type 


default 






parameter 


none 


The mme of the parameter. 




name 




The $ -symbol is used to 
reference the parameter when 
used in a <load> or <ita3luda> P 

w?"eyi«ijO,i. us used to 
reference the parameter when 
used with an event . 


value 7 


valuB 




The value of the parameter. 


value from 


resource 


none 


The resource path of a file to 

read the contents of to obtain 

the value of this parameter. 
— 



<aetvar> 

liotener 


Sets a variable. The variable can 
only need when loading new content* 
If <setvar> triggers on the 4 entry' 


containp 


contained by 


<pax-am> 


any visible 


event, the variable cannot be uaed 
until the ne*t «load> tag is used. 


attributes 


type 


default 




when 


event 
isame axxd 
optional 
parameter 
value 


none 


The event to listen for . If a 
parameter value is supplied in 
sijuare brackets [] , then this will 
only trigger when the event with 
that parameter value is received- 
E,g\ * wherir*'' keypress [^select] " 
triggers on the keypress event when 
the parameter value is % _select' 


n.aa*e 


variable 


none 


The name of the variable. 
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value 


value 


none 


The value to put in the variable. 
The variable can be referenced with 
the $ -symbol in subsequent -sload* 
actions. 


conpuaie 


boolean 


false 


If true,, the event propagation will 
stop at this element. No further 
listeners will trigger on the 
incoming event after this element* 






<paintif > 

container, vx&lble 


only paints its contents if the 
specified resource exists or the 
■oath is valid. The contents are 
still in the tree,, and still respond 
to events , however, none of the 
contents are painted if the 
condition is not met. <paintif:> can 
be used in place of group. 


contains 


contained by 


any visible 
any listener 


&ny el emexi t 


attributes 




default: 






resource 
path 


none 


The resource path to test for the 
existence of . 


iavalid 


resource 
path 


none 


The resource path to test the 
validity (as a resource path) of. 
Note this will not actually check if 
the file exists; merely whether or 
not the path is a valid path. This 
is useful for testing whether $5 is 
in range or not- 



<tieker> 

visible 


contains 


contained by 


any listener 
any one 
visible 


any container 



Scrolls a series of items onto, 
then off, the fratns of thia 
element- The visible child element 
of <ticker> is used as a template 
for each item- Bach item is 
scrolled on from below the element 
up into a centre- left -aligned 
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posxtioa. The item ± s then paused 
before scrolling it off t o the 
left, use the $$ variable in this 
template to vary the item on each 
scroll past. The list is restarted 
at the top when the last item has 
been scrolled past. 


attributes 


typo 


default 




repeat ov^r 


resource 
path 


Ms 

default* 
Must he 
supplied. 


Specifies the set of values to use 
for tho $$ variable i n the child 
elements. If the tesouroe path is 
a folder, then the list Q f 
resources found in thac folder are 
used (in nufneric order) for tho 
set of values for $$. if tho 
resource path ia a file, then the 
file is treated as an index file 
that specifies a list of valnm* 
for 


all 

attributes in 
types v£a£Jbl& 









<h a 1 1 ery 1 eve 1 > 


Draws tho battery level using the 
supplied image as a multi- framed 
image . The current value of the 
battery level is mapped onto the 
proportional frame number. 


contains 


contained by 


any listener 


any Ctfjitainer 


attributes 


type 


default 




rea (modii-S&blt 


resource 
pafcji 


none 


The resource path of the PNG file 
that holds all the states of the 
battery level . 


frames 


infcegrejr 




The number of frames {side by aide 
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images) in the PNG file* The image 
width ia therefore the real PNG 
width divided by the number of 
frames. The frame that in 
displayed depends on the current 
battery level . 


all attributes 
in 

fcype: visible* 






The default for w/h is to shrink 
to fit the supplied imago. If the 
image io not £ound, then w/h 
default aa normal. If w/h are 
supplied, the image is aligned to 
the top left corner. 



kb ignal s t r^ng th> 

visible 


Draws the signal strength level 
using the supplied image as a 
multi-framed image. The current 
value of the signal strength level 
is mapped onto the proportional 
frame number. 


contains 


contained by 


any listener 


any container 


attributes 


type 


default 




x&& (madlfiablt 


path 


none 


The resource path of the PNG file 
that holda all the states of the 
signal strength level. 


frames 


integer 


1 


The number of frames (aide by side 
images) in the FitfG file. The image 
width is therefore the real PJKJG 
widtfe, divided by the number of 
frames. The frame that is 
displayed dependa on the current 
signal strength level. 


all attributes 
in 

typ& f visible 






The default for w/h is to shrink 
to fit the supplied image* If the 
image ie not found, then w/h 
default as normal. If w/h are 
supplied, the image i# aligned to 
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the top left corner. 



<pnonee fc atsuo > 


Draws a t^/^w *tF m in am a * ±- _ 

*-r*,»wo «. -t, prions 0tatm3 

icons . The icone are packed 


contains 


contained by 


together, and are drawn, left to 


any listener 


any container 


right, in the order specified in 
the include attribute- Uqe a 
blank image in order to reserve 
a space for an icon that isi 
currently not visible. 


at t r ibu t e & 


type 


default 




tfSfl (modifiabl 


resource 
path 


2i one 


'The root folder for the 

• u "-'-4-+-*=!«-' i-r*,«-J4„i, g,i 1COI1 3-TTlBy , For 

each capability specified by the 
include attribute, thia element 
will look for a folder of the 
same name- Within that folder, 
this element win i n nV n „ 

image with a name equal to the 
currant value of that 
capability. 


ineluda | 


list o£ 
semi -colon 
separated 
capability 
nanus s 


none 


The names the status icons to 
display. Bach name ia a 
capability and should have a 
folder under the root folder 
specified by the rep attribute. 


all attribute? 
in 

type.- vieiJble 
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